Collaborative spirit of histone deacetylases in regulating chromatin structure and gene expression.
The flexible N-terminal tails of core histones are subject to dynamic, reversible lysine acetylation. At least 10 histone deacetylases have been identified in Saccharomyces cerevisiae and 19 in humans. Emerging themes regarding the function and regulation of these enzymes include the following: targeted and non-targeted chromatin deacetylation; their collaboration with each other and with other chromatin regulators to promote transcriptional repression and silencing; deacetylation of transcription factors and other non-histone proteins; and regulation by subcellular compartmentalization and subunit association. Histone deacetylases are important targets for drugs with potential therapeutic value in the treatment of cancer, neurodegenerative disorders, cardiac hypertrophy and other human diseases.